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Abstract 
In this study 2867 Dutch speaking Belgian children from regular primary school classes from grade 1 to 6 were assessed on 
reading comprehension measuring the following subskills: understanding language on sentence level (verbal comprehension on 
micro level), inferencing within paragraphs (interpretation on meso level), inferencing within the complete text (interpretation on 
macro level), inferencing and predicting after reading the text (extrapolation) and memory.  
Results show that the cognitive profile of poor comprehensive readers and of children with dyslexia differs from the 
comprehensive reading profile of children in the control group.  
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1. Introduction
It is hard not to overemphasize the importance of literacy in our society. In everyday life situations we read and 
comprehend news papers and instruction leaflets. A lack of literacy was found to affect people’s ability to gain full-
time employment and often lead to restricted employment options and low paying jobs. Teachers are expected to 
cope with reading difficulties and to adjust their teaching style to the needs of all students. However, tests are 
needed to differentiate problems of reading fluency from reading comprehension problems in children. Moreover, a 
comprehensive assessment is needed in order to fit remediation of comprehensive reading skills based on the 
strengths and weaknesses of every child (Kame’enui et al, 2006; Kintsch and Kintsch, 2005; Magliano et al., 2007). 
In this paper the results from such a test are described.  
Reading comprehension is a complex, multi-facetted and active process, which relies on knowledge, a variety of 
skills like decoding, attitudes, text features, various general cognitive abilities, motivation, and metacognition, as 
well as on factors which are child and text independent, such as the applied reading comprehension method at 
school and didactical strategies (Cain, 2009; Cain and Oakhill, 1998; Carr, 1981; Dickson, Simmons, and 
Kamee’nui, 1998; Duke, 2005; Dymock, 1999; Hanon and Daneman, 2001; Keenan, Olson, and Betjemann, 2009; 
Kintsch and Kintsch, 2005; Magliano et al., 2007; Oakhill, Cain, and Bryant, 2003; Oakhill, Cain, and Yuill, 1998; 
Snow, 2003). 
Due to the complexity of reading comprehension, it is especially important to focus on measurable and 
controllable influencing factors for assessing and remediating reading comprehension, especially in the case of 
specialized assistance . In their model of reading comprehension De Paepe, Desoete, Van Vreckem, and Van Hove 
(2004) focus in this respect on the following measurable and controllable subskills: memory, verbal comprehension, 
interpretation at meso and macro level, and extrapolation.  
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In the next paragraph we will introduce the model of reading comprehension of De Paepe et al., (2004). 
 In the De Paepe et al. (2004)-model, in line with Kintsch and Kintsch (2005), Lesemann and Hamers (2007), and 
Oakhill et al. (1998; 2003) verbal comprehension refers to comprehension of words or sentences (micro level). This 
type of comprehension goes beyond the level of lexical knowledge, as traditionally understood. The reader is able to 
indicate the meaning of a complex word, a sentence or expression in the text through word analysis and by deriving 
the meaning from the context of the text.  
Moreover, in line with Cain and Oakhill (1998), Cain (2009), Kintsch and Kintsch (2005), and Oakhill et al. 
(1998), according to this conceptual model interpretation or making inferences involves the meso and macro levels 
and refers to the reader’s ability to make connections between bits of information within a text. Interpretation on 
meso level occurs within one paragraph or one section of a text, interpretation on macro level occurs by using 
information from the complete text. When making inferences, connections are made between various pieces of 
implicit textual information. 
In addition, in line with Cain (2009), Caroll (1999), Hannon and Daneman (2001), Kintsch and Kintsch (2005), 
Magliano et al. (2007), Oakhill et al. (2003), Van den Broek et al. (2005) two types of interpretations on meso level
can be distinguished: elaborative inferences and bridging inferences.  
Elaborative inferences are inferences where aspects of the reader’s prior knowledge are added to information 
from within the text. Emotions and earlier experiences are also considered as ‘prior knowledge’. 
Four types of elaborative inferences can be distinguished: instrumental, causal, categorical, and logical 
inferences. 
Bridging inferences are inferences where a link is established between information obtained from one or more 
previous sentences. These inferences try to ensure minimal coherence between different pieces of textual 
information and have a bridging function between textual elements that are not explicitly related. Readers have to 
discover such a relationship for themselves. There are two kinds of bridging inferences: given-new inferences and 
anaphoric inferences.  
Moreover, for inferencing at macro level the complete text should be analysed and synthesised after reading. 
Consequently, connections should be made within the complete text. For example,  describing the protagonist’s 
character, providing a title for the text, arranging several quotes from the text in the right order, identifying the main 
idea, identifying an implicitly-stated theme, explaining the title of the text, etc. 
Extrapolation is the process by which connections are made between textual information and information outside 
the text. Extrapolation includes prediction and application. Prediction means that readers should be able to predict 
how a story will continue or finish on the basis of what the reader has already read. Application is defined as using 
the text in order to indicate how the text’s protagonist would solve a new problem, similar to the one stated in the 
text.  
Finally in line with Cain (2009), Hannon and Daneman (2001), Kintsch and Kintsch (2005), Oakhill et al. (1998, 
2003) the comprehensive reading model takes into account the memory of children. Readers have to remember the 
information gained from the text in order to process it any further. Memory plays a role at each cognitive level and 
can be related to details (micro level), larger pieces of information (meso level), and text level (macro level). 
2. Purpose of the Study  
In the present study  three research questions are put forward: 
1. What is the relationship between decoding and reading comprehension and between the reading 
comprehension subskills included in the above described model? 
2. What are the characteristics of the reading comprehension (RC) profile of poor and  average 
comprehenders from grade 1 to 6? Do poor reading comprehenders from grade 1 to 6 perform below 
average on anaphorical and causal inferences?   
3. What is the RC profile of children from grade 4 to 6 with dyslexia?  
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3. Method 
In this study 2867 Dutch speaking Belgian children from regular primary school classes from grade 1 to 6 were 
assessed on reading comprehension using the VTBL, a Flemish Test on Reading Comprehension (Van Vreckem, 
Desoete, De Paepe, & Van Hove, 2010). Each test consists of multiple choice questions children have to answer 
after reading one story. The design of the questions was based on the above described reading comprehension 
model, measuring the following subskills: verbal comprehension on micro level, inferencing within paragraphs 
(meso level), inferencing within the complete text (macro level), inferencing and predicting after reading the text, 
and memory. Normalized z-scores were used. 
In the dataset 783 children had poor results on reading comprehension, whereas 2084 had good results on this test 
(see Table 1). 
Table 1 Number of participants for grade and achievement level
N 1st grade 2nd  grade 3th grade 4th grade 5th grade 6th grade 
Low ahievers 783 41 107 173 271 136 55 
High 
achievevers 
2084 123 249 519 679
374
141
For assessing children’s decoding skills, the EMT-test (Brus, & Voeten, 1999), a word reading test and De Klepel 
(van den Bos, Spelberg, Scheepstra, and de Vries, 1994), a non word reading test were used. 
4. Results  
To answer the first research question the correlations between reading comprehension and decoding and between  
the different reading comprehension subskills were computed. These analyses revealed small but significant 
correlations between the word reading tests and all non-memory comprehensive reading skills and between the 
different subskills of reading (see Table 2). The correlations between interpretation on meso and macro level are 
significant as well, but moderate to strong (see Table 2). 
Table 2. Correlations decoding – reading comprehension
Memory 
Verbal 
comprehension 
Interpretation 
mesolevel 
Interpretation 
macrolevel Extrapolation Complete test 
EMT  .16 .26* .36* .26* .22* .41* 
Klepel  .07 .07 .15* .17 .17 .19 
Memory - .37* .45* .35* .29* .57* 
Verbal  
comprehension 
- - .51* .43* .32* .66* 
Interpretation 
Meso level 
- - - .54* .45* .89* 
Interpretation 
Macro level 
.47* .71* 
Extrapolation .61* 
* p <.0005 
To answer the second research question and to compare the profiles of poor (< pc 25)  and average to high 
comprehenders (> pc 25) on the thinking processes mentioned above, a MANOVA was conducted with the 
comprehension related cognitive skills (memory, verbal comprehension, interpretation on meso and macro level and 
extrapolation) as dependent variables and the group (poor versus average to high comprehenders) as independent 
variable. The MANOVA was significant on the multivariate level (F (5, 2862) = 71774; p < .0005). For mean and 
standard deviations see Table 3. 
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Table 3. Reading comprehension profile of poor and average comprehenders for memory, verbal comprehension, interpretation on meso level, 
interpretation on macro level, extrapolation
Poor comprehender 
M (SD) 
Average or good 
comprehender 
M (SD) 
F (1, 2866 ) 
Memory  -0.67 (0.93) 0.21 (0.78) 649,17* 
Verbal Comprehension -0.79 (0.84) 0.27 (0.74) 1094,73* 
Interpretation  
Meso level 
-1.07 (0.74) 0.37 (0.62)
2739,69* 
Interpretation Macro 
level 
-0.79 (0.86) 0.25 (0.75)
1022,07* 
Extrapolation -0.71 (0.86) 0.23 (0.78) 778,54* 
* p <.0005 
A second MANOVA was performed with the anaphorical inferences and causal inferences as dependent 
variables and grade and achievement group as independent variable. These results revealed also significant 
differences on the multivariate level (F (2, 2OO3) = 818,21; p < .0005). (For M and SD see Tabel 4) 
Table 4. Reading comprehension profile of poor and average comprehenders for anaphoric and causal inferences 
Poor comprehender 
M (SD) 
Average or good 
comprehender 
M (SD) 
F (1, 2004) 
Anaphorical  Inferences -0.79 (0.95) 0.26 (0.85) 574.02* 
M (SD M (SD
Causal Inferences -1.05 (0.89) 0.36 (0.73) 1300.02* 
* p <.0005 
Separate  analyses were also conducted on each grade. All MANOVA’s were significant on the multivariate 
level. For M and SD for grade 1 to 6 (see Table 5). 
Table 5. Reading comprehension profile of poor and average comprehenders for memory, verbal comprehension, interpretation on meso level, 
interpretation on macro level, extrapolation for grade
1 to 6
Poor comprehender 
M (SD) 
Average or good 
comprehender 
M (SD) 
F
Grade 1 
Memory -0.84 (1.09) 0.35 (0.74)
F (1, 162) 
61,54* 
Verbal Comprehension. -1.07 (1.01) 0.33 (0.73) 90.93* 
Interpretation. Mesolevel -1.43 (0.75) 0.45 (0.58) 277.70* 
Interpretation Macrolevel -0.97(1.02) 0.29 (0.76) 70.33* 
Extrapolation -0.90 (0.97) 0.30 (0.77) 65.35* 
Grade 2 
Memory -0.53 (0.99) 0.13 (0.88)
F (1, 354) 
38.69* 
Verbal Comprehension. -0.59 (1.13) 0.18 (0.83) 50.95* 
Interpretation Mesolevel -1.08 (0.94) 0.37 (0.64) 286.40* 
Interpretation. 
Macrolevel 
-0.71 (0.84) 0.19 (0.89)
78.14* 
Extrapolation -0.68 (0.83) 0.18 (0.92) 68.86* 
Grade 3 
Memory -0.78 (0.91) 0.26 (0.89)
F (1, 690) 
174.73* 
Verbal Comprehension -1.14 (0.73) 0.38 (0.76) 525.20* 
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Interpretation 
Mesolevel 
-1.31 (0.63) 0.43 (0.66)
927.19* 
Interpretation 
Macrolevel 
-0.99 (0.89) 0.33 (0.79)
339.63* 
Extrapolation -0.85 (0.83) 0.28 (0.89) 220.63* 
Grade 4 
Memory -0.50 (0.70) 0.13 (0.61)
F (1, 948) 
187.49* 
Verbal Comprehension -0.57 (0.59) 0.24 (0.62) 342.35* 
Interpretation Mesolevel -0.77 (0.56) 0.31 (0.55) 726.89* 
Interpretation 
Macrolevel 
-0.54 (0.59) 0.16 (0.63)
253.62* 
Extrapolation -0.46 (0.66) 0.17 (0.63) 191.87* 
Grade 5 
Memory -0.82 (1.01) 0.27 (0.86)
F (1, 508) 
147.34* 
Verbal Comprehension -0.79 (0.89) 0.24 (0.85) 142.18* 
Interpretation 
Mesolevel 
-1.19 (0.79) 0.39 (0.69)
486.27* 
Interpretation 
Macrolevel 
-1.01 (0.93) 0.33 (0.78)
269.34* 
Extrapolation -1.09 (0.99) 0.34 (0.71) 323.23* 
Grade 6 
Memory -0.93 (1.32) 0.28 (0.63)
F (1, 194) 
57.89* 
Verbal Comprehension -1.06 (0.84) 0.26 (0.75) 69.05* 
Interpretation Mesolevel -1.25 (0.80) 0.33 (0.61) 98.71* 
Interpretation 
Macrolevel 
-0.90 (1.23) 0.26 (0.71)
53.03* 
Extrapolation -0.46 (1.02) 0.07 (0.93) 11.07** 
* p <.0005 
** p <.001
The third aim of the study was to investigate whether primary school children from grade 4 to 6 with a clinical 
diagnosis of dyslexia (N= 17) also have reading comprehension problems besides decoding and/or spelling 
problems, as compared to a control group of children without dyslexia matched on age, gender, and school. More 
specifically, we studied whether the profile of children with dyslexia on applied thinking processes while reading is 
different from the control group children. Therefore the Flemish Test on Reading Comprehension (Van Vreckem, et 
al., 2010) was used as well. Compared to the control group, results of children with dyslexia were significantly 
lower on the complete test, (F (1, 32)=5.39, p=.03) and on inferencing within the complete text (F (1, 32)=4.97; 
p=.03). No significant differences were found for the other subskills: understanding of language in sentences (F (1, 
32)=3.79; p=.06), inferencing within paragraphs (F (1, 32)=2.78; p=0.10), inferencing and predicting after reading 
the text (F (1,32) = 1.17; p=.29) and memory (F (1, 17)=2.24; p=0.1). For M and SD see Table 6. 
Table 6. Comprehensive reading skills in children with and without dyslexia
Control group 
M (SD)
Dyslexia 
M (SD)
Complete test 56.24 (19.35) 37.12 (27.89)
Memory 78.50 (26.03) 60.11 (27.52)
Verbal comprehension 82.53 (11.82) 71.88 (19.18)
Interpretation meso level 75.00 (16.81) 63.94 (21.59
Interpretation macro level 63.18 (11.58) 46.47 (28.64)
Extrapolation 71.18 (32.33) 58.82 (34.16)
5. Conclusions and Recommendations  
In this study all reading comprehension subskills were positively but very weakly correlated to the word 
decoding skills, one of the influencing factors for reading comprehension. In this respect, the study corroborates the 
study of Oakhill, Cain, and Bryant (2003) who also found significant correlations between reading accuracy and 
reading comprehension. Reading of nonwords was not significantly correlated to comprehensive reading. The 
correlations between the different subskills varied from .29 to .54.  
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The present study also revealed that children with poor reading comprehension skills failed on all comprehension 
skills, namely on memory, verbal comprehension, interpretation on meso and macro level, as well as on 
extrapolation. This pattern has been found for children from regular classes from grade 1 to 6. The same pattern has 
also been found for anaphorical and causal inferences.   
From this study we learn that children with dyslexia only failed on one of the subskills of comprehensive reading, 
namely on interpretation on macrolevel.  
The whole study reveals that when children need specialized assessment for decoding or reading comprehension, 
both competences should be assessed separately and a more profound and qualitative analysis of the subskills of 
reading comprehension seems indicated (Kamee’nui, Fuchs, Francis, Good III, Connor, Simmons, Tindal, and 
Torgesen,2006; Kintsch and Kintsch, 2005; Magliano et al, 2007; van den Broek, Kendeou, Kremer, Lynch, Butler, 
White, and Lorch, 2005). Consequently, in line with Duke (2005) and Kenedeou (2009) it can be argued, that 
reading comprehension should be seen  as a nonunitary construct. In addition, teaching and remediation programs on 
reading comprehension might be fitted on these findings.
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